Intimate partners' violence has harmful effect on child immunization. There is evidence regarding a relation between intimate partners' violence against women and immunization status of their children. To investigate this relation in Bangladesh, the data extracted from Bangladesh Demographic and Health Survey (BDHS) in 2007 is used and information from 1969 children's mother selected from intimate partners' violence module is utilized in this study. The analyses reveal that more than half of children's mother experienced intimate partners' violence and a considerable proportion of children aged 12-59 months are found not to be fully immunized. Intimate partners' violence against women has strong significant effect on child immunization in unadjusted as well as adjusted models.
I. Introduction
It is well known that the childhood vaccination reduces the child mortality significantly and is a cost effective way to improve child health, particularly for poor households located in high-disease environments [1] [2] . Indeed, there is evidence that vaccination guards not only against a particular disease but also can provide a wide range of health benefits [3] [4] making it a particularly valuable public health measure.
In Bangladesh according to UNICEF report on 'The state of world's children 2012', percentages of surviving infants who received single dose of BCG, three doses of DPT, three doses of polio and single dose of measles were 94, 95, 95 and 94 respectively in 2010. Prevention of illness and death from many important infectious diseases is caused by immunization 5 . Children who are not immunized in childhood are at increased risk of deficient and delayed mental development and they are also prone to develop different types of infectious diseases which sometimes fatal to them. Consequently, it may lead to poor school performance, decreased intellectual development, reduced adult size and decreased work capacities. A number of studies reveal the bio-medical and socio-economic risk factors of child immunization in Bangladesh but the psychological factors that may play a vital role on child vaccination has not been considered in their studies. It is well known that the Intimate Partners' Violence (IPV) against women is one of the important psychological factors. In India, Philippines, Egypt, Honduras, Kenya, Malawi, Rwanda and Chile, IPV was found as one of the potential risk factors for child health [6] [7] [8] [9] .
IPV has been defined as 'behavior within an intimate relationship that causes physical, sexual or psychological harm' [10] [11] . The most common form of violence is the physical abuse inflicted upon the women by their intimate partners. This is increasingly becoming an essential public health issue due to considerable effect on woman's physical, sexual, mental and reproductive health 12 . IPV is highly prevalent in worldwide [12] [13] , particularly in South Asia [14] [15] [16] . In the WHO multi-country study, two sites from Bangladesh were included and 69% of the women had at least one experience of any form of partner violence. Lifetime physical violence was reported as 42% and 12% had experienced physical violence during pregnancy, 19% of the whole group of women had been severely physically abused at any occasion in their life 17 .
It has been found in many studies that there exists a negative impact of IPV on maternal physical and mental health [18] [19] [20] . Consequently, this negative impact of IPV on women may directly or indirectly affect children. This may happen because abused mother may be physically and emotionally incapable of taking care of their children's basic needs [21] [22] . A study 23 found that IPV is a cause of unintentional pregnancy and it adversely affects the mother's care taking behavior. IPV against women has also been considered as a risk factor for child abuse and maltreatment 24 and it in turn negatively affect the children's physical and mental health 25 .
Now-a-days, IPV against women is not only viewed as a human right issue but also a public health issue. In countries with low level of awareness regarding IPV, the consequences of violence are perceived to be limited to women's death or severe bodily harm 26 . Nonetheless, in addition to injuries and deaths of women as a direct effect of violence, IPV can have adverse effect on use of child health services.
Immunization is the key child health service to prevent disease among children for ensuring better health. Research works linking health services use and IPV exposure are limited in current literature. A review study 27 found evidence of under-immunization among children of mothers exposed to IPV in developed countries. Similar finding was also observed in a study conducted in India 28 .
Full immunization coverage has not yet been attained in Bangladesh 29 . In this paper, an attempt has been made to assess whether the IPV against women has an effect on the immunization status of their children in Bangladesh. For this purpose, bivariate and multivariate binary logistic regression analyses were conducted using the data from Bangladesh Demographic and Health Survey (BDHS) 2007.
II. Data, Measures and Methods
This paper exploits the data extracted from a nationally representative cross sectional survey BDHS 2007. Information from 1969 children's mothers selected from domestic violence module of the survey is utilized. To measure IPV, the BDHS 2007 collected information from ever -married women on whether they had ever experienced violent acts committed by their husbands. A women was considered to have undergone physical violence by her intimate partner if she replied affirmatively to any of the following queries -if her partner pushed, shook, or threw something at her; slapped; twisted arm or pulled her hair; punched her with his fist or with something that could hurt her; kicked, dragged, or beat; tried to choke or burn her on purpose, threatened or attacked with knife, gun, or any other weapon [29] [30] [31] . Sexual abuse was similarly determined by affirmative reply when asked if her partner ever physically forced her to have sexual intercourse with him even when she did not want to do so [29] [30] . In this study, exposure of IPV is assessed using both physical and sexual violence. If all of the queries were negatively replied then she was reported as 'no violence'. For the government of Bangladesh, the Expanded Program on Immunization (EPI) is a priority program. This program follows the international guidelines recommended by the World Health Organization (WHO). According to the guidelines, children are considered fully immunized when they have received one dose of the vaccine of polio vaccine (excluding polio vaccine given at birth), and one dose of measles vaccine. WHO recommends giving hildren all of these 9 vaccines before their first birthday 32 . For this reason, we consider those children who are at age 12 months or more but born five years preceding the survey. IPV against women was the principal exposure of interest in this study. The other factors that may have influence on immunization status are also considered. These are sex of index child (male, female), residence type (urban, rural), mother's educational level (no education, primary, secondary, higher), partner's educational level (no education, primary, secondary, higher), partner's occupation (professional/business, agriculture worker, manual labor, unemployed/other), mother currently working status (no, yes), wealth index (poorest, poorer, middle, richer, richest), media exposure (no, yes),decision maker about child health (others except mother, mother with husband or others), age of mother (<30 years, ≥ 30 years), birth order of index children (1 -2, 3-4, > 4).
The analysis of data includes a description of the study population followed by univariate and bivariate analysis to examine the pattern and differentials in the level of immunization by demographic and socio-economic characteristics. Finally, multiple logistic regression analysis was carried out to assess the net effects of the against tuberculosis (BCG), three doses each of the vaccine against diphtheria, pertussis and tetanus (DPT), three doses independent variables on the dependent variable. Note that the factors that are found to be statistically significant in the bivariate analysis are only included in the regression models.
III. Results
In this study it is found that 16.5 percent of the children aged 12-59 months are not fully immunized. The prevalence of IPV is 51.6 percent. Among the children 51.1 percent are male and 34.3 percent reside in urban area. The rates of no education, primary, secondary and higher education for women are 30.0, 31.0, 32.4 and 6.6 percent respectively; whereas these rates are 36.2, 30.3, 23.4 and 10.1 respectively for their partners'. Regarding the occupation of partners 26.0, 26.6, 44.8 and 2.5 percent partners are professional/businessman, agricultural worker, manual labor and unemployed/other respectively. Among the respondents 17.6 percent are found to be in middle economic class whereas 44.7 percent are in poor class and 37.8 percent belong to the rich class. The maximum (71.7 percent) of index children were born when their mother's age is less than 30 years. It is found that 28.4 percent of index children were born when their mothers were too old (≥ 30 years). Of the index children the birth order for 44.6 percent is three or higher.
To examine the association between the outcome variable of interest i.e. immunization status of children and other potential factors, we conducted bivariate analysis with chisquare test. Table 1 demonstrates the findings of the bivariate analysis. Among the factors, for sex of the index child, age of mother, mother's currently working status and place of residence, there is no statistically significant association with child immunization status; and the other variables are highly associated with the outcome variable with p-value < 0.01 except decision maker about child health which is associated with the outcome variable with pvalue< 0.05.
The children whose mothers reported IPV, has lower likelihood to be fully immunized. The children of the rural area have lower chance to be fully immunized than those from urban area. It was found that education of mothers as well as fathers plays an important role on immunization status of children. The immunization status of children improves as education level of their parent increases. Fathers with occupation other than agriculture or manual labor have better immunization status for their children. The wealth index acts as a positive determinant for child immunization. The rates of fully immunization are 78.7, 82.5, 84.4, 85.0 and 88.1 percent in poorest, poorer, middle, richer and richest classes respectively. The first two children of mothers are found to be more immunized than the children with higher birth order.
In this paper, our main attempt to examine the impact of IPV on child immunization status. For this purpose, first we consider a simple binary logistic regression (Model 1) and then a multiple binary logistic regression (Model 2) controlling demographic factors and a multiple binary logistic regression (Model 3) controlling all factors of immunization. Note that in multiple regression models, we include the factors found significant in the bivariate analysis. The results of regression analysis are shown in .498*** Significance level: *** p − value < 0.01; ** p − value < 0.05; * p − value < 0.10 Table 2 . Children whose mothers were exposed to IPV are 33.5(OR= 0.665) percent less likely to be fully immunized compared to the mothers not exposed to IPV (Model 1). After adjusting for demographic factors (Model 2) and all factors (Model 3), the risk of being fully immunized for the children of IPV exposed mother are 0.622 and 0.701 times respectively than that of non-exposed to IPV. These results are highly statistically significant. From Table 2 , it is clear that the impact of IPV on child immunization was strengthened when the demographic variables were included with Model 1; but it was weakened when socio-economic variables were included with Model 2. Therefore, statistically significant demographic and socio-economic factors can be considered as the potential confounders for child immunization. The effects of IPV as well as birth order number of index children and the division they live in are statistically significant in Model 2. Children with birth order number greater than 4 are 51 percent less likely to be fully immunized than the first two children. Including IPV, mother's education, division and media exposure are also statistically significant in Model 3.
Mother's education has significant effect on child immunization status. The children of mothers with secondary education are 2.09 times as likely as to be fully immunized than the children of illiterate mothers. Moreover, children of non-media exposed parents are less likely to be fully immunized than those exposed. Note that impact of IPV on child immunization is still statistically significant after controlling demographic as well as socio-economic factors. It means that IPV plays an important negative role on child immunization. It is clear from values of -2 Log Likelihood that the Model 1, Model 2 and Model 3are statistically significant.
IV. Conclusion
The results of this study show the significant relationship between IPV and child immunization. Children of women exposed to IPV are less likely to be fully immunized than children of women not exposed to IPV both in unadjusted and adjusted models. It is well established that immunization is positively related to the child health [3] [4] . Since IPV is found to statistically significant negative impact on child immunization, it is crucial to prevent IPV for a significant progress in vaccination uptake for the improved of child health in Bangladesh. Therefore, social scientists and other concerned needed to work together for the betterment of child heath in Bangladesh taking into account the immunization of children and violence against women. It is necessary to implement favorable policies and social movements to control the violence against women in Bangladesh.
